Real-time reverse transcription-multiplex PCR for simultaneous and specific detection of rfbE and eae genes of Escherichia coli O157:H7.
A real-time reverse transcription multiplex polymerase chain reaction (rRT-MPCR) was developed for detection of mRNA encoded by rfbE and eae genes of enterohemorrhagic Escherichia coli (EHEC) O157:H7. A 129-bp and a 106-bp sequence specific to rfbE and eae, respectively, were targeted for reverse transcription, amplification, and real-time detection. A single-step RT-PCR kit containing a mixture of reverse transcriptases converted mRNA into cDNA, which was subsequently amplified by Taq polymerase included in the same kit. The real-time detection of amplification products was achieved by incorporating rfbE(O157)- and eae(O157:H7)-specific TaqMan probes in rRT-MPCR. The ability of two sets of primers and probes for specific detection of rfbE(O157) and eae(O157:H7) was initially verified by screening RNA of eight E. coli serotypes possessing different O antigens and eae alleles. These two sets of primers and probes were also tested in a standard real-time PCR (rPCR) using DNA prepared from several E. coli and non-E. coli strains to verify that only rfbE(O157)- and eae(O157:H7)-specific sequences were amplified and detected. The rRT-MPCR was then evaluated for detecting low-level contamination of EHEC O157:H7 in feces. When RNA prepared from bovine feces, which were artificially seeded with EHEC O157:H7 cells and cultured for five hours, was tested in rRT-MPCR as low as 1cfu/g of feces could be detected. The detection range for the two genes in fecal cultures was 5.1 x 10(-1)-5.1 x 10(4) cfu/g of feces. Thus, the described procedure could be applied to rapid detection of very low levels of EHEC O157:H7 using total RNA as a template. Since the presence of rfbE(O157)- and eae(O157:H7)-specific mRNA is dependent on replicating cells, rRT-MPCR could provide important information about the viability of EHEC O157:H7 in feces.